Superplasticity is a physical state whereby structural materials can be plastically formed or shaped beyond conventionally accepted limits for the specific conditions employed. Researchers have also shown that drastic changes in other physical properties (e.g., electrical and magnetic) may accompany the manifestation of superplasticity. In the case of ceramic materials, the superplastic state might be used to produce more intricate structural shapes and/or to simplify high-temperature production operations. In comparison to most metallic structural materials, ceramics are much more intractable to being formed, particularly when products with sharply changing contours are required. cated that the superplasticity phenomenon in ceramic materials might be receiving considerable attention in the U.S.S.R. Since Samsonov had been a foremost Soviet materials authority, particularly in development of refractory products, these references to superplasticity could have implied that a significant Soviet national development program had been organized to explore this phenomenon. Major technology breakthroughs in production of ceramic materials could lead to important defense applications ; and a decision was made to investigate further. Thus, the objective has been to determine whether these references to superplasticity were simply offhand remarks or if they pointed to a major materials research and development (R&D) effort.
This investigation was initiated when
The initial investigative plan was to review references to superplasticity in international computerized technical data bases and thereby to identify significant R&D programs in that field. Unfortunately, more than 1,000 references are available in the best-known technical data bases, and the overwhelming majority refers to the superplasticity phenomenon in metallic materials-which has been under rigorous study in several countries over at least four decades. As a result of this large number of references, the main investigation was restricted to a search for Soviet references to superplasticity in ceramic R&D. The search was reorganized by concentrating on key Soviet researchers in the field and checking their publications in three computerized data bases. The technology assessment is based on surveillance of more than 100 abstracts of international technical literature and on an assessment of approximately 20 Soviet technical articles that have some bearing on plasticity properties in ceramic materials.
B. SUMMARY OBSERVATIONS
1.
A comprehensive Soviet R&D effort is under way to improve the ductility property in complex ceramic compounds (ternary and binary combination compositions).
Soviet researchers have been examining a large number of complex binary-combination and ttrnary ceramic compounds in a search for mechanisms to improve ductility in refractory materials at ambient temperatures.
Enhanced ductility is valuable in production of improved hard alloys (for use in machine tools) and abrasives. Multiphased ceramic compounds that provide a desirable balance between hardness and ductility properties represent the Soviet answer to these needs for better industrial products.
Some of these same complex compounds exhibit the superplasticity property in the temperature range where they are hot formed into product shapes or sintered for densification, but development objectives do not emphasize superplasticity per se.
2.
Industrial-defense applications of the technology developed with complex compounds could result in improved ceramic products and lower processing costs.
Soviet research appears to be on the verge of industrial applications for complex ceramic compounds in production of machine tools and abrasive products. The major motivations envisioned for those applications are sives and Grinding. The major thrusts of relevant research tasks at these three locations vary, but they seem to be related by a common thread. The common technological thread is that all of the tasks involve complex compositions of ceramic compounds, rather than simple compounds, and that all are oriented to improving either ductility or formability and densification of ceramics. Improved ductility is considered to be a significant factor in producing materials used as tool bits and abrasives, and increased high temperature creep (plasticity) may be significant in simplifying the hot pressing and sintering operations often used in production of refractory ceramic materials. The research subjects, lead researchers, and ceramic materials involved are listed in Table 1 
